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Additional Project ,Design and Maintenance Information- Miller Creek Phase 1 Restoration  

Miller Creek is located in Missoula County, Montana and is listed for temperature and sediment 
impairments on the 2016 Clean Water Act section 303(d) list. The creek flows west for 18 miles from the 
Sapphire Mountains to its confluence with the Bitterroot River near the city of Missoula. The watershed 
encompasses 47.9 square miles and supports a variety of land uses, from silviculture and agriculture, to 
residential subdivisions. The watershed has been undergoing many changes in land use and ownership 
in recent decades, and this presents challenges and opportunities for management and restoration. 

The Clark Fork Coalition’s Habitat Assessment of Miller Creek, completed in October of 2018, followed 
up on the WRP completed earlier in the year and found impacts from sediment throughout the 
watershed primarily due to channel incisement.  Flow and temperature monitoring in 2018 
corroborated past findings of high water temperatures and dewatering in the lower to mid reaches. The 
high levels of sediment are affecting landowners’ infrastructure by constricting road culverts, filling 
irrigation diversions and adding to channel instability. Additionally, the high sediment load, high water 
temperatures and dewatering are negatively affecting the fishery, translating to lost angling 
opportunities on Miller Creek and the Bitterroot River. Miller Creek is a historically productive fishery 
and an important tributary for spawning Westslope cutthroat and rainbow trout in the lower Bitterroot 
River and contains pure strain Westslope cutthroat trout in at least two of its tributaries. 

While the Spooner Ranch reach is not the most degraded reach on Miller Creek the restoration project 
fits well into CFC's "top down" restoration strategy and the landowner is willing and responsive to 
restoration on the property. Another reason for starting on the Spooner Ranch is the downstream 
landowner owns over 2 miles of severely degraded creek but is is taking a "wait and see" attitude until 
the Spooner Ranch project is completed and they see the outcome. 

The mile of Miller Creek proposed for restoration is a Rosgen C4 with an average slope of .6-.7%. The 
reach has a bankfull discharge of 33 cfs that was field verified by CFC with a flowmeter this spring. 
Bankful width was 8.7 ft and depth was 2.2 ft. Geum Environmental Consulting has completed surveys of 
several reference reaches but the results will not be ready until after June 1st. 

MARS is contributing $20,000 of project implementation funding to the project and with this funding 
comes an endowment which CFC will have access to in order to monitor and maintain the project for at 
least the next 20 years. MARS will work with CFC for the first 5 years on monitoring and maintenance for 
the first 5 years after the project is completed and then will release the endowment to CFC to use as 
needed for long term maintenance/monitoring. 
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Photo 1: Miller Creek Spooner Creek Ranch-active erosion April 17, 2019 
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Photo 2: Miller Creek Spooner Creek Ranch—active erosion April 17, 2019 

Conservation Easement ONLINE           Miller Creek restoration & sediment reduction



 

Photo 3: Miller Creek Spooner Creek Ranch—Incisement and poor riparian vegetation April 17, 2019 

Conservation Easement ONLINE           Miller Creek restoration & sediment reduction



 

Photo 4: Miller Creek Spooner Creek Ranch—Avulsion April 17, 2019 
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Miller Creek Pebble Count Data 

 

           
   Reference Percent   
   percent   mm   
d16   16.32026    21.500    
           
d50   50.17730    97.000    
           
d84   84.87824    168.000    
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   Reference Percent   
   percent   mm   
d16   16.05676    8.500    
           
d50   50.74239    21.500    
           
d84   84.13529    42.000    
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   Reference Percent   
   percent   mm   
d16   16.01454    17.000    
           
d50   51.11576    39.000    
           
d84   84.47023    83.000    
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TO: Jed Whiteley, Clark Fork Coalition 

FROM: Amy Sacry, Geum Environmental Consulting 

DATE: March 25, 2019 

RE: DRAFT Miller Creek Restoration Design Concepts – Spooner Ranch 

This memo outlines restoration design concepts for a property on Miller Creek.  The purpose of this 
memo is to support funding acquisition for the work.  Restoration concepts were developed primarily 
through aerial photo interpretation with limited site review.   

Spooner Ranch Restoration Design Concept 
Approximately 1 mile of Miller Creek flows through the Spooner Ranch Property.  The channel ranges 
from moderately to highly entrenched.  A narrow, well-vegetated riparian corridor is present along the 
channel, but the stream is actively eroding as it continues to adjust to a new base elevation.  Channel 
incision averages 4 to 5 ft with several areas  of active lateral bank erosion occurring.  These alterations 
have resulted in a loss of connectivity between the channel and floodplain, increased fine sediment 
delivery to the channel, reduced aquatic habitat diversity, and reduced riparian vegetation cover, all of 
which contribute to overall degraded conditions in the watershed. 

The goals of restoration on the Spooner Ranch Property include: 

• Reduce fine sediment delivery to the channel. 
• Increase connectivity between the channel and the floodplain. 
• Increase riparian corridor width and woody vegetation cover. 
• Enhance aquatic habitat.   
• Increase ecological function of the riparian and floodplain corridor. 

Restoration Concept Elements 
To achieve the desired goals for restoration on the Spooner Ranch Property, the restoration concept 
includes the following elements: 

• Woody Riparian Vegetation Expansion Corridor.  Designate a buffer along the channel where 
riparian vegetation is allowed to grow and expand.  This area would not be managed for hay 
production of other land management actions that prevent natural vegetation growth. 

• Bed Aggradation Structures.  Locally elevate the streambed to reconnect to floodplain surfaces.  
This would be done through installation of bed aggradation structures. 

• Floodplain Grading and Roughness.  Lower floodplain surfaces to increase connectivity with the 
channel and allow woody riparian vegetation expansion.  Topographic diversity and woody 

307 State Street 
P.O. Box 1956 

Hamilton, Montana 58940 
Phone: 406-363-2353, Fax: 406-363-3015 

http://www.geumconsulting.com 
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debris would be incorporated into graded floodplain surfaces.  Where there is room, side 
channels and distributary flow channels will also be incorporated into graded floodplain surfaces 

• Channel Shaping and Realignment.  Realign the channel away from fine sediment sources (i.e. 
vertical eroding streambanks).  This element includes shaping the channel to create pools or 
other habitat features.  Channel realignment is also proposed in the area where a recent 
channel avulsion occurred to increase aquatic habitat diversity and restore floodplain 
connectivity.   

• Woody Brush Matrix Streambank Treatments.  Install streambank structures consisting of 
woody debris and brush to enhance aquatic habitat, restore woody riparian vegetation, and 
increase overall riparian function.   

• Riparian Shrub Clump Planting.  Selectively plant riparian shrubs and trees.  Planted trees and 
shrubs will require installation of small fences to prevent browse by ungulates.  Planting would 
generally occur in graded floodplain areas where existing vegetation will be removed.  The site is 
dominated by introduced pasture grasses so weed mats may be needed due to prevent 
competition. 

• Small Exclosure Fences.  In areas where natural regeneration or existing riparian woody 
vegetation is suppressed by deer and elk browse, small exclosure fences are proposed to 
encourage growth and expansion. 

• Woody Debris Habitat Structures.  Install woody debris habitat structures in areas where 
structures alone can enhance floodplain connectivity and increase aquatic habitat diversity.  
Several types of woody debris structures can be used depending on desired site-specific 
functions. 

• Floodplain Wetlands.  In the avulsion realignment area, the abandoned channel segments can 
be converted to floodplain and riparian wetlands to increase ecological diversity.  This would be 
done through grading and planting of herbaceous wetland vegetation.  These areas would be 
activated with side channels or distributary flow channels.   

The Spooner Ranch Project was broken into six distinct reaches (Table 1 and Attachment A).  Conceptual 
restoration design elements were applied to each reach based on the constraints within each reach and 
desired restoration outcomes.  Figures showing conceptual treatment locations are provided by reach In 
Attachment A.  Estimated costs for implementing the conceptual restoration design are provided in 
Attachment A.  Typical detail drawings of streambank and channel structures are provided in 
Attachment C. 

Table 1.  Spooner Ranch Property reach descriptions and restoration concept. 
Reach Description Restoration Concept Elements 
1 Reach 1 is entrenched with little room for 

expansion.  The restoration concept is to treat 
sediment sources and reconnect the channel and 
floodplain through bed aggradation structures 
and floodplain grading. 

Bed Aggradation Structures 
Woody Brush Matrix Streambank Treatments 
Floodplain Grading and Roughness 
Riparian Planting with Small Fences 

2 Reach 2 is slightly less entrenched than Reach 1 
and has a wider riparian corridor.  The restoration 
concept is to realign the channel away from 
eroding banks and reconnect the floodplain to the 
extent possible. 

Bed Aggradation Structures 
Channel Shaping and Realignment 
Woody Brush Matrix Streambank Treatments 
Floodplain Grading and Roughness 
Riparian Planting with Small Fences 
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3 Reach 3 has a much wider riparian corridor and 
was influenced by fairly recent beaver activity 
that created more channel and floodplain 
diversity.  The restoration concept for this reach is 
to selectively lower high points in the floodplain 
to increase connectivity and use woody debris 
habitat structures to reconnect and backwater 
overflow channels into the floodplain. 

Woody Debris Habitat Structures 
Woody Debris Matrix Streambank Treatments 
Floodplain Grading and Roughness 

4 Reach 4 is similar to Reach 1.  The restoration 
concept is to treat sediment sources and 
reconnect the channel and floodplain through bed 
aggradation structures. 

Bed Aggradation Structures 
Woody Brush Matrix Streambank Treatment 

5 Reach 5 is includes a small tributary and a recent 
channel avulsion.  The restoration concept is to 
restore channel diversity and create floodplain 
wetlands.   

Woody Debris Matrix Streambank Treatments 
Floodplain Grading and Roughness 
Riparian Planting with Small Fences 
Channel Realignment 
Woody Debris Channel Plugs 
Floodplain Wetland Creation 
Wetland Herbaceous Planting 

6 Reach 6 becomes heavily entrenched with very 
little room for expansion.  The restoration 
concept is to treat sediment sources and 
selectively lower floodplain benches where 
possible. 

Woody Debris Matrix Streambank Treatments 
Floodplain Grading and Roughness 
Riparian Planting with Small Fences 
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Attachment 1: Spooner Ranch Conceptual Restoration Design and 
Costs
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Table 1. Estimated Treatment Quantities for Spooner Ranch Property Conceptual Restoration 
Design 
Treatment Estimated Quantity 
Woody Brush Matrix Streambank Treatment 3,000 linear feet 
Bed Aggradation Structure 27 
Woody Debris Habitat Structure/Channel Plug 14 
Channel Shaping/Realignment 650 linear feet 
Floodplain Grading and Roughness 10,000 square feet (370 cubic yards) 
Floodplain Wetland Grading 8,000 square feet (300 cubic yards) 
Riparian Shrub Planting with 6-ft Fence 10 locations approx. 20’ x 20’ each, 50 plants each 
Small Exclosure Fences (to protect existing 
vegetation) 

200 feet (no conceptual locations identified) 

 

Table 2. Estimated Costs for Spooner Ranch Property Conceptual Restoration Design 
Item Description Quantity Units Unit Cost Cost 

1 Mobilization and Demobilization (5% of total cost) 1 Lump Sum $3,600.00 $3,600.00 
2 Water Management 1 Lump Sum $500.00 $500.00 
3 Acquire Trees (min dbh 12") 40 Trees $50.00 $2,000.00 
4 Acquire Rock (6 inch) 40 Cubic Yards $30.00 $1,200.00 
5 Vegetation Salvage and Transplant 2,000 Square Feet $0.25 $500.00 
6 Channel Realignment/Construction  650 Linear Feet $15.00 $9,750.00 
7 Bed Aggradation Structures 27 Each $125.00 $3,375.00 
8 Woody Brush Matrix Streambank Treatment 3,000 Linear Feet $10.00 $30,000.00 
9 Woody Debris Habitat Structures/Channel Plugs 14 Each $200.00 $2,800.00 

10 Willow cuttings for Streambank Treatments 10,000 Each $0.50 $5,000.00 
11 Floodplain Grading  370 Cubic Yards $3.00 $1,110.00 
12 Floodplain Wetland Grading 300 Cubic Yards $3.00 $900.00 
13 Floodplain Roughness Treatment 0.23 Acre $500.00 $114.78 
14 Containerized Woody Plants 500 Each $3.50 $1,750.00 
15 Install Containerized Woody Plants (30 cubic inch) 500 Each $4.00 $2,000.00 

16 
Fencing: small 6-ft wire fences to protect planted 
shrubs or existing vegetation 1,000 Linear Feet $2.00 $2,000.00 

17 Install Fencing 1,000 Linear Feet $2.00 $2,000.00 
18 Containerized Wetland Plants (10 cubic inch) 500 Each $1.00 $500.00 
19 Install Containerized Wetland Herbaceous Plants 500 Each  $1.00 $500.00 
20 Native Seed  30 Lb $12.00 $360.00 
21 Apply Seed 1 Acre $85.00 $85.00 

  Estimated Construction Sub-total $70,044.78 
 10% Contingency $7,000.00 
 Estimated Construction Total $77,044.78 
   Estimated Construction Sub-total Minus In-Kind Costs $55,659.78 
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1 Items in BOLD ITALICS indicate where the landowner or Clark Fork Coalition can provide in-kind 
services as funding match.  
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Table 2 Continued.  Additional Project Costs 

Item Description 
Estimated 
Cost 

1 Design (analysis, plan set, permitting, bid support, logistics) $15,000.00 
2 Construction Oversight (staking, 2 weeks oversight) $10,000.00 
3 Labor Support for Construction $3,000.00 
4 Construction Completion Documentation $3,000.00 
5 Monitoring and Maintenance (5%) $3,000.00 

 Sub-total Other Costs $34,000.00 
 Sub-total Other Costs Minus In-Kind Costs $25,000.00 
 TOTAL PROJECT ESTIMATE $111,044.78 
 TOTAL PROJECT ESTIMATE MINUS IN-KIND COSTS $80,659.78 

1 Items in BOLD ITALICS indicate where the Clark Fork Coalition can provide in-kind services as funding 
match. 

Assumptions for Construction Cost Estimate 
1.  Costs are based on Conceptual Estimates – a 10% contingency was added for uncertainty 
2.  Mobilization and Demobilization could be significantly less for local contractor 
3.  Costs assume that permits will allow construction to occur in the wet or by isolating the work 
area 
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Attachment 3: Typical Structure Treatment Details
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Missoula City-County Health Department 

Water Quality Advisory Council 
301 W Alder│Missoula MT 59802-4123 

www.missoulacounty.us/wqac 

Phone│406.258.4890 

Fax│406.258.4781  

 

 
 
April 16, 2019 
 
DEQ 319 Interim Review Committee 
Montana Department of Environmental Quality 
P.O. Box 200901 
Helena, MT 59620 
  

RE: Clark Fork Coalition Spooner Creek Ranch Proposal 

Dear Review Committee, 

The Missoula Water Quality Advisory Council would like to extend our support for the Clark Fork Coalition’s 

application for Interim 319 Funding targeted at restoration work within the Bitterroot Watershed. The Missoula 

Water Quality Advisory Council is a volunteer council organized to protect, maintain, and restore the chemical, 

physical, and biological integrity of the waters of Missoula County. Revegetation and connection to the floodplain 

are important factors in decreasing temperature and sediment impairments. Restoration projects such as the 

proposed project on the Spooner Creek Ranch are vital initial steps toward restoring the chemical, physical, and 

biological integrity of Miller Creek. Our longstanding partnership with the Clark Fork Coalition, their history of 

successful restoration projects, and ongoing work with the Water Quality District on planning efforts ensures that 

this project will contribute toward improved water quality in the upper reaches of Miller Creek.   

Thank you for the opportunity to support the Spooner Creek Ranch Proposal. 

  

Sincerely, 

  

Ian Magruder 

Chair 

Missoula Water Quality Advisory Council 
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Missoula City-County Health Department 

WATER QUALITY DISTRICT 
301 W Alder│Missoula MT 59802-4123 

www.missoulacounty.us/wqd 

Phone│406.258.4890 

Fax│406.258.4781  

 

 

 

March 18, 2019 

 

319 Review Committee 

Montana Department of Environmental Quality 

P.O. Box 200901 

Helena, MT 59620 

 

RE: Clark Fork Coalition Spooner Creek Ranch Proposal 

 

Dear 319 Review Committee, 

 

The Missoula Valley Water Quality District would like to extend our support for the Clark Fork Coalition’s 

319 application. As part of our mission to protect and improve surface and groundwater quality in the 

Missoula Valley, we recently developed the Miller Creek Watershed Restoration Plan. The Clark Fork 

Coalition was an important partner in the process through their thoughtful input, feedback, and 

identification of restoration projects crucial to decreasing nonpoint source pollution in the Miller Creek 

Watershed.  In the Watershed Restoration Plan, we elaborated on the importance of restoring riparian 

vegetation, increasing woody debris, and modifying channel structure to create more stable banks and 

access to floodplain. The proposed work of the Clark Fork Coalition strives to meet these restoration 

objectives through the Spooner Creek Ranch reach. Furthermore, all aspects of the project are identified 

as Measurable Milestones (EPA Element G).  Our history in collaborating with the Clark Fork Coalition and 

the success of their previous work make us confident this project will decrease temperatures and sediment 

in Miller Creek.  

 

Thank you for the opportunity to demonstrate our support for this project.  

 

Sincerely, 

 

 
Hydrogeologist 

Missoula Valley Water Quality District 

eevans@missoulacounty.us 
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